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Abstract 


Leaves of Acanthus montanus have been used traditionally in treatment of several 
diseases such as skin diseases. This work was designed to evaluate toxicological 
Volume 3, Issue 1, January 2021 Impact of A. montanus extracts in male and female albino rats. N inety (90) albino 
Secvel = 16 Ocebae Dole rats of 45 male and 45 female rats were used for the study, divided into 18 groups 

| of fiverats. Alphabets and figures were used to identify the male and female rats. 
Accepted : 14 April 2020 GroupsA and 1 received normal rat chow, Groups B and 2, C and 3, D and 4, E and 
Published: 01 January 2021 5 received 200, 400, 600 and 800 mg/ kg of aqueous extract of A. montanus leaves 
doi: 10.33472/A FJBS.3.1.2021.34-51| whilegroupsF and 6,G and 7, H and 8,1 and 9received 200, 400, 600 and 800 mg/ 
kg of methanol extract of A. montanus. Liver enzyme assays showed a dose 
dependent significant increase in the test groups while total protein and albumin 
showed significant decrease in the test groups. Total and direct bilirubin did not 
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Show significant difference in test groups compare to control. Creatinine level 
showed significant increase (p < 0.05) in test groups while urea decreased in test 
groups. Thehisto architecture of liver and kidney, showed moderateto widespread 
Impairments in the groups exposed to 800 mg/ kg of aqueous extract, 400, 600 
and 800 mg/ kg of methanol extract. A. montanus leaves may exhibit renal and 
hepatic impairment with increased dosage; hence should be detoxified before 
usage. 
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1. Introduction 


Medicinal plants have been used in fork medicinefor generations in most of the cultures throughout the world 
and are still one of the primarily sources of treatment in many areas today. In Nigeria and most developing 
countries of the world, plant based traditional medicinesystem play essential rolein health care with about 
80% of the population relying on it due to its availability and cheap source (Owolabi e& al., 2007). These 
medicinal plants have always been among the common sources of medicine either processed as traditional 
preparations or used to extract bioactive compounds that might serve as lead for the development of novel 
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drugs (Sakjpa and UcheN wachi, 2014; and Salah ef al., 2015). Acanthus montanus (Nees) T. Andersis asmall 
stinging shrub belonging to thefamily of A canthaceae and growing wild in grassland woodsand rocky hills. It 
exists In Africa, the Balkans, Romania, Greece and Eastern M editerranean (Okoli et al., 2008). It has been 
reported to beeffectivein the treatment of urogenital infections, urethral pain, endometritis, urinary disease, 
cystitis, leucorrhoea, aches and pains (Okoli et al., 2008). A. montanus leaves have been shown to display 
analgesic, anti-inflammatory and antipyretic activities (A deyemi et al., 1999; 2004; Asongalem et al., 2004; and 
Okoli et al., 2008). Based on the reouted medicinal efficacy of this plant, thereis need to ascertain the possible 
biochemical and toxicological changes that may accompany its usage. 


2. Materials and methods 


Fresh leaves of A. montanus wereobtained from U muodaA muzu inA boh M baiseL.G.A of |mo state. They were 
identified by Professor G. G. E. Osuagwu of the Department of Plant Science and Biotechnology, Michael 
Okpara University of Agriculture, Umudike. The leaves were washed with tap water and spread on the 
laboratory bench to air dry. The dried leaves wereground tofinepowde. A quantity was separately soaked In 
500 ml of water and methanol respectively for 48 h. Each extraction mixturewas filtered using whatman N 04 
filter paper and concentrated by evaporation to dryness forming the residue. 


3. Experimental design 


Ninety (90) albino rats consisting of 45 maleand 45 femalerats, aged about nine weeks and weighing between 
116-122 g, were used for the study. The rats were purchased from the Animal house, Department of 
Pharmacology, University of NigeriaN sukka. Alphabets were used to reoresent the malerats whilethefemale 
rats werereoresented numerically. Members of each group of animals were housed inasted cageand allowed 
to acclimatize to laboratory condition for oneweexk prior to commencement of feeding experiments. M aleand 
female rats groupsA and 1received normal rat chow and groups B and 2, C and 3, D and 4, E and 5received 
200, 400, 600 and 800 mg/ kg of aqueous extract of A. montanus leaves whilegroupsF and 6, G and 7,H and 8, 
| and 9 received 200, 400, 600 and 800 mg/ kg of methanol extract of A. montanus. All rats were allowed free 
access to water and feed ad libitum. The extracts were administered orally for 28 days and the animals were 
fasted overnight, anaesthetized with methyl chloroform and sacrificed. Thetreatment of experimental animals 
was in accordance to the National Institute of Health (NIH) guidelines for the care and use of laboratory 
animals (NIH, 1985). Blood was collected by cardiac puncture into anticoagulant free tubes with corks for 
biochemical parameters test while that of hematology was collected in anticoagulant tubes. 


4. Assessment of liver integrity status 


Alkaline phosphatase (A LP) activity was determined by the method described by Bessey et al., (1946) using 
commercial diagnostic kit (Randox, United Kingdom), Serum alanin aminotransferase (ALT) and serum 
aspartate aminotransferase (A ST) activity was determined according to the method of Reitman and Frankel 
(1957). Serum total protein was determined by the method described by Henry 4 al. (1974). Albumin 
concentration was determined by the method of Bromocresol Green (BCG) as described by Doumas et al. 
(1971). Colorimetric method described by Jendrassik and Grof (1938) was used for determination of serum 
total and conjugated bilirubin concentration. 


4.1. Renal function assessment 

Colorimetric method of Taursky (1956) was used for creatininedetermination whileurea level was determined 
with urease - Earthebt colorimetric method of Weatherburn (1967). 

4.2. Histological studies 


Themethod of Baker and Silverton (1985) was adopted in the preparation of slices of previously fixed tissues 
(liver and kidney) for histological examination 


5. Statistical analysis 


Statistical analysis of the results were done using Students Package for Social Sciences (SPSS) version 20 
computer software and data collected was analyzed using Analysis of Variance (ANOVA). Means were 
separated using one-way ANOVA. 
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Table 1: Liver integrity assessment of male albino rats 


Group A 4.02 + 0.06 5.02 +0.02° | 16.40 + 0.03? | 7.28 +0.03' 4.81 + 0.02" 1.07 + 0.02% | 0.31 +0.02°° 


7 
oe | 
oo 
[con 


Group F 6.80 + 0.04! 5.76 + 0.03¢ | 18.67 + 0.06* | 6.86 +0.05% | 4.22 +0.04° | 143 +0.04% | 0.19 + 0.027 
Group G 8.02 + 0.039 7.01 + 0.02! | 22.49 + 0.049 | 6.44 + 0.53¢ 3.91 + 0.03 | 1.51 +0.04°° | 0.10 + 0.03% 
Group H 8.39 + 0.03" 7.88 + 0.169 | 26.04 +0.71" | 5.73 +0.05° 3.82 +0.04° | 155 +0.04°° | 0.44 +0.52° 


8.98 + 0.04! 9.28 + 0.04" | 32.16 +0.11' | 4.98 + 0.063 3.23 + 0.04 1.63 + 0.04° 0.03 + 0.023 


N ote: Results represent mean + standard deviation (n =5). Different superscripts represent significant difference at 90% 
confidence level. Values in the same column having the same superscript are not significantly (p < 0.05) different. 


Table 2: Liver integrity assessment of female albino rats 


Group 1 3.76 + 0.028 5.76 + 0.05? | 13.09 + 4.50? | 6.92 +0.04' 4.09 + 0.18° 0.88 + 0.06? | 0.28 + 0.06% 


os 
ane 
com 
[ent 


Group 6 6.87 + 0.02' 8.02 + 0.02° | 18.72 +0.02°° | 6.79 0.07% | 3.73 +0.03° 1.10 +0.06° | 0.23 + 0.02% 
Group 7 7.02 + 0.109 8.32 + 0.03' | 24.48 +0.45° | 6.83 +0.06d° | 3.80 +0.03° 1.28 + 0.06° 0.18 + 0.023 
Group 8 7.24 + 0.03" 8.49 + 0.039 | 28.42 + 0.03° | 6.62 +0.06° 3.23 + 0.03? 1.40 + 0.16¢ 0.13 + 0.033 


7.88 + 0.04! 9.89 + 0.06" | 29.67 + 0.06° | 6.45 + 0.04 3.44 + 0.522 1.58 + 0.06° 0.47 +0.54° 


N ote: Results represent mean + standard deviation (n =5). Different superscripts represent significant difference at 90% 
confidence level; Values in the same column having the same superscript are not significantly (p < 0.05) different. 





6. Histological evaluation of the male albino rats hepatocytes 


Sections of the liver from the animals in this group showed thenormal histo-architecture of the mammalian 
liver. Normal hepatic sinusoids consisting of normal hepatocytes wereobserved. The hepatocytes werearranged 
In interconnecting chords (arrow) around the central vein (C), radiating towards the periphery of thesinusoids 
to the portal areas (P) which showed normal structures of the portal triad (hepatic artery, hepaticvein and bile 
duct). H&E x 100. 


Just as observed in thecontrol group, sections of the liver from theanimals in this group showed thenormal 
histo-architecture of the mammalian liver. Normal hepatic sinusoids consisting of normal hepatocytes were 
observed. The hepatocytes were arranged in interconnecting chords (arrow) around the central vein (C), 
radiating towards the periphery of thesinusoids to the portal areas which showed normal structures of the 
portal triad (hepatic artery, hepatic vein and bileduct). H&E x 100. 
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Table 3: Renal function assessment of male albino rats 


Creatinine (mg/dl) Urea (mg/dl) 


0.90 + 0.08° 34.00 + 3.16' 
0.69 + 0.08? 38.00 + 1.58' 
0.78 +0.02° 36.00 + 2.24! 
1.12 + 0.10° 30.00 + 1.58° 
1.19 + 0.07¢ 27.00 + 2.23 
1.16 + 0.29° 29.00 + 2.55% 
1.27 +0.05° 26.00 + 2.24° 


1.35 + 0.03' 20.00 + 1.58° 


1.48 + 0.03° 14.40 + 1.67? 


N ote: Results represent mean + standard deviation (n =5); Different superscripts represent significant difference at 90% 
confidence level; and Values in the same column having the same superscript are not significantly (9 <0.05) different. 


Table 4: Renal function assessment of female albino rats 


Creatinine (mg/dl) Urea (mg/dl) 


0.78 + 0.04? 38.20 + 0.84° 
0.92 + 0.03° 34.00 + 2.55¢ 
0.84 + 0.04° 39.00 + 2.24° 
0.92 + 0.02° 31.80 + 2.59 
0.99 + 0.049 26.00 + 2.555 
0.82 + 0.023 31.00 + 1.58° 
0.97 + 0.06° 24.00 + 2.55% 


1.19 + 0.03° 20.60 + 2.07? 


1.30 +0.02' 18.00 + 1.58? 


N ote: Results represent mean + standard deviation (n =5); Different superscripts represent significant difference at 90% 
confidence level; and Values in the same column having the same superscript are not significantly (9 <0.05) different. 





Sections of the liver from the animals in this group showed a mild cellular swelling which appears to 
involvemanly the hepatocytes in the periportal zone (i.e., hepatocytes around the portal areas of the hepatic 
lobules) whilethe hepatocytes around the central veins appears relatively normal. The affected hepatocytes 
appear swollen, showing numerous, tiny, clear spaces in ther cytoplasms (white arrow). Compare with normal 
hepatocytes (black arrow). Hepatic artery (A ); Bileduct (B). H&E x 100 


Sections of the liver collected from the animals in this group showed a mild vacuolar change in the 
hepatocytes of all the zones of the hepatic lobule. Thehepatocytes appear slightly swollen, with minute, clear, 
cytoplasmic vacuoles (arrow). Thenuclei appear normal. Central vein (V). H&E x 100. 


Sections of the liver collected from the animals in this group showed a widespread, moderate vacuolar 
degeneration of the hepatocytes. The hepatocytes in the hepatic cords areswollen, with acompressing effect on 
thesinusoidal spaces (arrow), partially occluding the spaceand contains multiple coalescent clear cytoplasmic 
vacuoles (black arrow). Portal area[Bileduct(B); H epaticvein (HV)J; Central vein (V). H&E x 100. 
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Plate 1: Control group of the male albino rats liver exposed to no extract 


Plate 2: Male liver of the group exposed to 200 mg/kg of aqueous extract 
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Plate 4: Male liver of the group exposed to 200 mg/kg of methanol extract 


Iwueke, Adaku. V ea al. / Afr.J.Bio.Sc. 3(1) (2021) 34-51 Page 40 of 51 


Plate 5: Male liver of the group exposed to 800 mg/kg of methanol extract 





6.1.M aleKidney 


Sections of the kidney collected from the animals in this group showed the normal histo-architecture of the 
mammalian kidney. Normal components of the cortex and medulla (both outer and inner medulla) were 
observed. The sections showed normal glomeruli in Bowman's capsules embedded in asea of normal renal 
tubules (proximal convoluting tubules, pars recta, distal convoluting tubules and collecting ducts). Glomeruli 
(G); Bowman’s capsule (arrow); Renal tubules (T); Blood vessel (V). H &E x 100. 


Sections of the kidney collected from the animals in this group also showed the normal histo-architecture 
of the mammalian kidney. J ust likein thecontrol, normal components of the cortex and medulla (both outer 
and inner medulla) were observed. Thesections showed normal glomeruli in Bowman’s capsules embedded 
In asea of normal renal tubules (proximal convoluting tubules, pars recta, distal convoluting tubules and 
collecting ducts). Glomeruli (G); Renal tubules (T). H&E x 100. 


Sections of the kidney collected from the animals in this group showed a widespread moderate to severe 
vacuolar degeneration of the epithedial lining cells of the renal tubules (T) in thecortex and outer medulla. The 
affected tubules show epithelial cells that arevariably swollen with numerous clear spaces in their cytoplasm. 
Some of the affected tubules show shrunken hyperchromatic nuclei (white arrow); compare with normal 
nuclei (blue arrow). Glomerulus (G); Bowman’s capsule (black arrow); blood vessel (BV). H&E x 100 


Sections of the kidney collected from the animals in this group showed thenormal histo-architecture of the 
mammalian kidney. Just likein the control, normal components of the cortex and medulla (both outer and 
inner medulla) wereobserved. Thesections showed normal glomeruli in Bowman’s capsules embedded ina 
sea of normal renal tubules (proximal convoluting tubules, pars recta, distal convoluting tubules and collecting 
ducts). Glomeruli (G); Bowman’s capsule (arrow); Renal tubules (T). H&E x 100. 


Sections of the kidney collected from the animals in this group showed a widespread moderate to severe 
vacuolar degeneration of the epithedial lining cells of the renal tubules (T) in the cortex and outer medulla. The 
affected tubules show epithelial cells that arevariably swollen with numerous clear spaces in their cytoplasm. 
Some of the affected tubules show shrunken hyperchromatic nucle. Glomerulus (G); Bowman’s capsule 
(black arrow); blood vessel (BV). H&E x 100 
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Plate 7: Male kidney of the group exposed to 200 mg/kg of aqueous extract 
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Plate 9: M ale kidney of the group exposed to 200 mg/kg of methanol extract 
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Plate 10: M ale kidney of the group exposed to 800 mg/kg of methanol extract 


6.2, Female liver 


Sections of the liver from the animals in this group showed thenormal histo-architecture of the mammalian 
liver. Normal hepatic sinusoids consisting of normal hepatocytes wereobserved. Thehepatocytes werearranged 
in interconnecting chords around the central vein (C), radiating towards the periphery of thesinusoids to the 
portal areas (P) which showed normal structures of the portal triad (hepatic artery, hepatic vein and bileduct). 
H&E x 100 


Just as observed in thecontrol group, sections of the liver from theanimals in this group showed thenormal 
histo-architecture of the mammalian liver. Normal hepatic sinusoids consisting of normal hepatocytes were 
observed. The hepatocytes were arranged in interconnecting chords (arrow) around the central vein (C), 
radiating towards the periphery of thesinusoids to the portal areas which showed normal structures of the 
portal triad (hepatic artery, hepatic vein and bileduct). H&E x 100 


Sections of the liver collected from the animals in this group showed multifocal, mild to moderate 
inflammatory cellular infiltration of theliver (arrow). Theinflammatory cells aredispersed within thetissue 
involving all the zones of the hepatic lobules. Central vein (C); Portal area(P). H&E x 100. 


Sections of the liver collected from the animals in this group showed a mild vacuolar change in the 
hepatocytes of all the zones of the hepatic lobule. The hepatocytes show minute, clear, cytoplasmic vacuoles 
(white arrow). The nuclei appear normal. Central vein (V); Sinusoidal space (black arrow); Bile duct (B); 
H epatic artery (A). H&E x 100 


This section of theliver showed multifocal, moderateto severe inflammatory cellular infiltration of theliver 
(arrow). Thehepatocytes in the hepatic cords areswollen, with acompressing effect on the sinusoidal spaces 
(arrow), occluding the spaceand contains multiple coalescent clear cytoplasmic vacuoles (white arrow). The 
inflammatory cells are dispersed within the tissue involving all the zones of the hepatic lobules. H epatic 
artery(A ); Bileduct (B). H&E x 100 
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Plate 11 


Female liver of the group exposed to 200 mg/kg of aqueous extract 


Plate 12 
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Plate 13: 


Plate 14: Female liver of the group exposed to 200 mg/kg of methanol extract 
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Plate 15: Female liver of the group exposed to 800 mg/kg of methanol extract 


6.3. Female Kidney 


Sections of the kidney collected from the animals in this group showed thenormal histo-architecture of the 
mammalian kidney. Normal components of the cortex and medulla (both outer and inner medulla) were 
observed. The sections showed normal glomeruli in Bowman’s capsules embedded in asea of normal renal 
tubules (proximal convoluting tubules, pars recta, distal convoluting tubules and collecting ducts). Glomerul| 
(G); Bowman’s capsule (arrow); Renal tubules (T). H&E x 100 


Sections of the kidney collected from the animals in this group showed thenormal histo-architecture of the 
mammalian kidney. Normal hepatic sinusoids consisting of normal hepatocytes were observed. Normal 
Glomeruli (G) and renal tubules (RT) were observed. Blood vessel (arrow). H&E x 100. 


Section of the kidney collected from the animals in this group showed very mild cellular swelling of the 
renal tubular epithelial lining cells. Tiny clear spaces can be observed in the cytoplasm of the affected cells. 
Glomeruli (G); Bowman’s capsule (arrow); Renal tubules (RT). H&E x 100 


Sections of the kidney collected from the animals in this group showed thenormal histo-architecture of the 
mammalian kidney though slightly different from groups 2 and 3. The changes noticed were insignificant. 
Normal Glomeruli (G) and renal tubules (RT) wereobserved. Blood vessel (arrow). H&E x 100 


Sections of the kidney collected from the animals in this group showed a widespread moderate to severe 
vacuolar degeneration of the epithelial lining cells of the renal tubules (T) in the cortex and outer medulla 
similar to that of group C. The affected tubules show epithelial cells that are swollen with numerous clear 
Spaces in their cytoplasm. Glomerulus (G); Bowman’s capsule (black arrow ); blood vessel (BV). H&E x 100 
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Plate 17: Female kidney of the group exposed to 200 mg/kg of aqueous extract 
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Plate 19: Female kidney of the group exposed to 200 mg/kg of methanol extract 
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Plate 20: Female kidney of the group exposed to 800 mg/kg of methanol extract 


7. Discussion 


Liver function tests are groups of clinical assays designed to give information about thefunctional state and 
integrity of theliver. Sarada and M adhanyankutty, (1990) noted that elevation of agiven enzyme activity in 
serum is thought to reflect its increased rate of entrance into serum from damaged liver cells and 
aminotransferases area group of enzymes that aresensitiveindicators of liver cell injury. Theaminotransferases 
occupy a central position in the amino acid metabolism as they help in retaining amino groups (to form new 
amino acid) during the degradation of amino acids and are also Involved in the biochemical regulation of 
intracellular amino acid pool. Depletion of these enzymes in the liver, leads to decrease in glutamate 
concentration and other important biomolecules. The liver function parameters, ALP, ALT and AST of the 
male and female albino rats presented in (Tables 1 and 2), showed significant increase in all the groups that 
wereexposed to aqueous and methanol extracts of A. montanus leaves compared to control groups (p <0.05). 
Themale and female albino rats displayed thesame dose-dependent elevations in these enzyme assays. This 
shows that there may be presence of toxic substances and evidence of cumulative toxicity as reflected by 
degenerativechanges in theliver histology of theanimals examined as presented in (plates 1-9 and 19-28) for 
the maleand fenalerats respectively. The groups administered methanol extract showed significant increase 
in enzyme level relative to aqueous extract. This could be attributed to the extraction of more bioactive 
components of theleaves by methanol compared to water. Thesignificant (9 <0.05) increasein Alp levels may 
beas aresult of large bile duct obstruction, intrahepatic cholestasis or infiltration diseases of the liver (Evans 
et al., 2002). Theincrease in the various liver enzymes Is in agreement with the results obtained by Djami et al. 
(2011) onthesame plant. Theliver of fenalerats did not show deviation in thegroups exposed to 200 and 400 
mg/ kg aqueous extract relativeto other groups that showed mild to severedegenerations of the hepatocytes 
compared to their control group. 


Total protein and albumin are major proteins, synthesized in theliver and play important roles in detecting 
liver diseases. Total protein, which is among theliver parameters presented in (Tables 1 and 2) for maleand 
female albino rats respectively, may beused to measurenutritional status as decreaseis associated with liver 
or kidney disorder, although high protein level may lead to inflammation (Djami e& al., 2011). Theresult from 
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this study, showed significant (9 <0.05) decrease in the groups that were exposed to 400 mg/ kg aqueous 
extract for only the malerats, 600, 800 mg/ kg aqueous, 200, 400, 600 and 800 mg/ kg methanol extracts of the 
plant leaves for both male and femalealbino rats when compared to ther various control groups that werenot 
exposed to the extracts. Although no significant (9 <0.05) difference was noted in the 200 mg/ kg aqueous 
extract for maleand up to 400 mg/ kg of aqueous extract for thefemale rats compared to control groups. This 
isin consonance with thereport by Djami et al., (2011) who observed no significant difference when aqueous 
extract of A.montanus leaves wereused. 


Albumin level presented in (Tables 1 and 2), showed no significant difference In the group that was 
exposed to 200 mg/ kg of the aqueous extract for the male rats while other groups exposed to 400, 600, 800 
aqueous, 200, 400, 600 and 800 mg/ kg of methanol extracts showed significant (p <0.05) decreases compared 
to the control group for malerats. Albumin did not show significant (p <0.05) difference for the femalealbino 
rats in the groups exposed to 200, 400 and 600 mg/ kg aqueous extract while the groups exposed to 800 mg/ 
kg aqueous, 200, 400, 600 and 800 mg/ kg methanol extracts showed significant decrease compared to control 
groups. M baka e€ al. (2014) noted that increasein albumin and total protein is associated with hepato-protective 
properties. This plant leaf may lead to liver impairment since it decreased albumin with increase in dose as 
observed in this study. Total bilirubin also presented in (Tables 1 and 2), showed no significant (p <0.05) 
differencein the aqueous group exposed to 200 and 400 mg/ kg for male and 600 mg/ kg of aqueous extract for 
female albino rats compared to their various control groups. The group that recaved 800 md/ kg of aqueous 
extract and the groups that received 200, 400, 600 and 800 mg/ kg methanol extract showed significant (p < 
0.05) increasein both male and female albino rats compared to their various control groups. This increase may 
be associated to hepatic jaundicewhich is an indicative of liver injury. Direct bilirubin presented in (Tables 1 
and 2), showed no significant difference in the groups that were exposed to 200, 400, 600, 800 mg/ kg of 
aqueous, 200, 400, 600 and 800mg/ kg methanol extract compared to their control groups. H owever thegroup 
that received 800 mg/ kg of methanol extract for male rats showed a significant (p <0.05) decrease compared 
to control group. This suggests the plant may induce hepato-toxicity with increase in dose and methanol 
extraction may lead to moretoxic effect than aqueous extraction. 


Renal function assessments are used to observe the state of the kidney and its role in renal physiology. 
Creatinine assessed for the malerats as shown In (Tables 3 and 4), showed a significant (p <0.05) decrease in 
the groups administered 200 and 400 mg/ kg of aqueous extract compared to control group. There was a 
significant (p <0.05) increase on the groups exposed to 600, 800 mg/ kg of aqueous, 400, 600, and 800 mg/ kg 
of methanol extracts compared to control groups. In the female rats findings showed significant (p <0.05) 
increase in the groups exposed to 200, 400, 600, 800 mg/ kg of aqueous extract, 200, 400, 600 and 800 mg/ kg of 
methanol extracts compared to control group. This isin contrastto Djami & al. (2011) who reported no significant 
differencein aqueous extract of this plant leaves for creatinine. The groups administered 400, 600 and 800 mg/ 
kg methanol extract showed significant increase redlativeto groups administered aqueous extract for both male 
and femalerats. This is confirmed in the histopathology architecture of the kidney of the animals in (plates 6 
to 10) for male and (16to 20) for femalerats. This increase may be attributed to kidney disorder. Ureashowed 
no significant (p <0.05) differencein the groups exposed to 200 and 400 mg/ kg of aqueous extract for male rats 
compared to control group A significant (p <0.05) decrease was observed in thegroups exposed to theextracts 
for malerats compared to control group. Thefemalerats exposed to the extracts showed significant (p <0.05) 
decreases compared to control group. Ogbuleka et al. (2016) posited similar findings on thesame plant. This 
decrease may be associated with meliorating potentials hence the plant leaves may help in managing urea 
related diseases. The histo architecture of the groups exposed to 200, 400 and 600 mg/ kg of aqueous extract 
Showed similar architecture to the plate of thenormal control group for themalerats. The groups (Plate 1 to 5) 
Showed mild to multiforcal degeneration of the hepatocytes compared to the plateof control group for themale 
rats. . Themalekidney histo architecture showed mild lesions to severevacuolar degeneration of the epithelial 
lining cells of the renal tubules in the groups (Plate 17 to 20) compared to control group. Thefemale kidney 
Showed normal mammalian kidney architecturein thegroups (Plate 16to 17) showed moderate to widespread 
severe degeneration of the renal tubules compared to control group. These changes may be based on the 
properties of the plant leaves which may have affected the animals. 


8. Conclusion 


Findings from this study has shown that A . montanus leaves may exhibit renal and hepatic impairment with 
increased dosage; hence should bedetoxified before usage. 
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